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Evaluating the real-world disease burden and natural history of
ISM compared to a propensity-matched control cohort

Background
« Systemic mastocytosis (SM) is a clonal mast cell disease primarily driven by the KIT D816V mutation in ~95% of cases.!
« ISM is the most common SM subtype, accounting for over 80% of all cases of SM.23

» ISM patients often experience severe, unpredictable, and debilitating skin, gastrointestinal (Gl), and systemic symptoms,
including potentially life-threatening anaphylactic reactions.*-6

« Uncontrolled symptoms may worsen over time and can result in patients developing comorbid conditions.’”-1!

* These symptoms lead to deterioration of patient quality of life, including impairment of daily activities, mood, and ability to
work, and increased use of healthcare resources.4¢
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Methodology

Design: matched, retrospective, cohort study

De-identified, retrospective data queried from the Mayo Clinic EMR database (all Mayo Clinic sites in the US):
Source * Rochester, Minnesota « Jacksonville, Florida
*  Phoenix/Scottsdale, Arizona « Mayo Clinic locations in Minnesota, lowa, and Wisconsin
Curation Structured EMR data extraction and use of natural language processing (NLP) to review unstructured clinical notes
Assessment Patient demographics, diagnostic workup (for ISM patients), symptoms, comorbidities, healthcare resource use, medication use
Approach Employs a control cohort matched (10:1) on demographic and clinical characteristics

Study Period: 01/01/2005 - 06/30/2023

l
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01/01/2005 10/01/2017 Index Date 06/30/2022  06/30/2023

Fixed Time
Assessments: Baseline
Period (6 months)
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| Fixed Time Assessments: Follow-up Period (12
months)

All-Time Assessments (Reported Per Patient Per Year)

Index Date
» First observed ISM diagnosis (by ICD code or identification with NLP) serves as the Index date for the ISM cohort.
» The matched control cohort uses the first encounter that is at least 6 months after 2 prior encounters during the study period as the index date.




Innovative application of Al methods allows for the collection IR
of more varied data elements than traditional analysis
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Clinical Encounter Note Examples Data Label

SUBJECTIVE HISTOR

Maybe/unknown

Diagnosis of systemic mastocytosis pending tryptase levels and KIT mutation testing

The KIT D816V mutation is associated with SM Other

Based on the workup and normal serum tryptase and LTE4 levels | do not believe this patient has ISM Does not have disease

To Supplement Structured Data Review, Natural Language Processing (NLP) was Used for Additional

Data and Context




203 eligible patients with ISM were identified and propensity
score matched with 2,030 similar patients without ISM

7M+ Patient Lives in Mayo Clinic system

931 Patients with Evidence of ISM during study Period

|«|

availability for the study; Diagnosis determined by patients with at least one ICD code for SM
(D47.02) with ISM determined via use of SM subtyping algorithm or NLP-detected ISM

[ Patients must have at least one diagnosis of ISM any time before 6/30/2023, the cutoff for data ]

384 Patients Meet Inclusion/Exclusion Criteria

é . o N 2,030 Matched Control Patients
Inclusion Criteria:

» 22 patient visits with medical record information during baseline period
21 patient visits with medical record information during follow-up period Propensity score matched 10:1,
* Adults (= 18 years old) on the index date Matching characteristics:
Exclusion Criteria: Race

* Clinical trial participation during baseline or follow-up periods
» Evidence of AdvSM* during the pre-index or baseline period

Ethnicity
J Sex

.
. . Age at index
203 Patients in Final ISM Cohort Quan-CCl Score
BMI at index
Patients with ISM diagnosis between 1/1/2005-6/30/2022 and at least one record in ID window Smoking status
(10/1/2017 - 6/30/2022)

AdvSM: Advanced systemic mastocytosis; CCI: Charlson comorbidity index; ISM: Indolent systemic mastocytosis
*Evidence of AdvSM includes evidence of diagnostic coding for mast cell leukemia, mast cell neoplasms, or other hematologic neoplasms 5



ISM patient demographics, diagnosis, and high symptom

burden

(
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O Total participants: 203

J|J‘| Jll Mean age: 51.4 years

Female: 66.5%

Average Length of follow-up: 4.4 years

Race and Ethnicity
White: 93%
Black or African American, Asian,
Other/Unknown: 7%

Hispanic or Latino: 5%

)

Diagnosis

Clinic Site of ISM Diagnosis

= Arizona = Florida

Minnesota = MCHS

MCHS: Mayo Clinic Health System (sites
located in Minnesota, lowa, and Wisconsin)

Year of Index Diagnosis

10%
20%

| 4

m 2005-2016
m 2017
2018
2019
m 2020
m 2021
m 2022

Symptoms

Average number of
distinct symptoms reported:

10.6 13.3

Baseline Follow-up

Prevalence of most reported
symptoms during 6-month baseline:
Allergic Reaction: 58%
Lymphadenopathy: 57%
Diarrhea: 54%

Dyspnea: 53%

Nausea: 53%

Fatigue: 52%
Dermatologic*: 66%

At time of diagnosis, ISM patients present with numerous, burdensome, and heterogenous symptoms that

%
increase following diagnosis.

ISM: Indolent Systemic Mastocytosis

*Dermatologic symptoms include angioedema, flushing, cutaneous mastocytosis, pruritic, urticaria.



Real-world diagnosis of patients with ISM

Any Biopsy Proportion of ISM Patients with Biopsy Type Additional Comorbidities
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80% 46%

60% Most testing occurred prior to
40% the widespread availability of
20% high-sensitivity KIT testing

0%
KIT Testing KIT Status
m Tested m Untested KIT Undetected KIT Detected

Proportion of ISM Cohort
with KIT Testing
Proportion of ISM Cohort
with KIT Detection

'ﬁ Disease awareness, education, and high sensitivity testing for KIT D816V can assist in the proper workup of ISM
B and is a critical tool enabling accurate diagnosis.

Note: Even with mixed methodology using structured EMR data and NLP, specific information related to testing and diagnostic workup that occurred outside of the Mayo system may not end up in clinical notes. 7



Significantly higher rates of comorbid conditions in ISM

patients compared to matched controls

Proportion of Cohort with Specified
Comorbid Conditions
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m [SM Cohort N= 203

Osteoporosis/ Osteopenia
Diabetes

Obesity

Irritable Bowel Syndrome (IBS)
High Cholesterol

X2 test p-value
<0.0001
0.0001
0.0008
<0.0001
<0.0001

m Control Cohort N= 2,030

Cutaneous Mastocytosis
High Blood Pressure
Heart Attack

Coronary Artery Disease

X2 test p-value
<0.0001
0.0001
<0.0001
0.0220

3%
|

Proportion of Cohort with Specified Allergies

ISM Cohort Control Cohort
¥2 test p-value

N= 203 N= 2,030
Food 24% 7% <0.0001
Environmental 9% 5% 0.0159
Drug Allergies 8% 4% 0.0078
Stinging Insect 7% 1% <0.0001
Latex 7% 3% 0.0026
Radiocontrast 5% 1% <0.0001
Dander/pet 3% 1% 0.0120
Venom <1% <1% 0.3922

Patients with ISM are more likely to have allergies,
including food (24% vs 7%) and stinging insect

[hymenoptera] (7% vs 1%)




Significantly higher rates of healthcare and medication | Results
utilization in ISM patients compared to matched controls

Healthcare Resource Use Proportion of Cohort with All-time
Medication Use
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m ISM cohort mControl cohort m Control Cohort = ISM Cohort
. . o Patients with ISM take more classes of medications
Note that emergency department visits are likely under reported in this data, as .
patients may seek emergency care outside of the Mayo Clinic system. Compared to control pat|ents (1 4.68 vs 5-79)
9

Statistical significance — x2 test: *p-value <0.001; **p-value = 0.001



Conclusions

 This study employed innovative methods combining structured data and
unstructured data captured using NLP, providing deeper insight into patient
symptoms and burden than traditional data alone.

 Patients with ISM present with multiple, diverse, and burdensome symptoms
that increase in prevalence over time.

* This heterogeneous presentation complicates timely diagnosis that may be
Improved with disease education and high sensitivity testing.

 Patients with ISM were more likely to have serious comorbidities, including
being twice as likely to have osteoporosis/osteopenia and key cardiovascular
diseases.

 Patients with ISM had significantly higher rates of medication use and
healthcare services, including inpatient stays, outpatient visits, emergency
department visits, compared to the matched cohort.
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